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Obj ectives: For egimating the antenatd fetd wellbeing to develgp new andysis method of fetd heart
rag(FHR) with dectronic Fetd Heart Rate Manitaring(eéFHRM) and conputer.

Methods: Heart rate signd is recaived fram distressad fetus usng eFHRM. It is necessry to cary out
low pass filtering as a pregrocess far the nonlinear method. Nanlineer parameters are cdaulated and dassified
to investigate the rdlaions betwean these paranetes and vaues of umbilica card blood ges.

Results: By dividing vaues of the umbilicd ocord blood ges into 5 fetuses of addemic graup and 17
fetuses of non-acidamic group after 22 neonates who presmited fetd distress were born, the folloning results
as carpaed with nonlinear chadtic andys's reslt were dbtained.

1 Dday time thraugh AMI for adidamic goup wes 16.80+ 3.11, and was highe then 1541+ 227 for
non-addamic grap, ad is nat dgnificant in Setidics.

2. Bmbedding Dimendon cdadlaed with FNN method wes 5.680+ 207 far acidamic graup, and 4.7+
126 far non-addamic graup, and it wes nat sgnificant Satidticdly.

3. Cardaion dmenson for adidamic gap was 141+ 020, and wes highe than 110+ 0.38 for
non-addamic graup, ad is nat dgnificant in getidics.

4. Memn aossing vaue by isoengular return map wes 28.80+ 1134 for addamic group, and 1665+ 7.00
for non-acidamic group, and it wes sgnificat daidicdly(P=0.008).

5. In compaisn of informetion entrapy in 1-D ED, acidemic group wes 6.3+ 0.38 and non-adidamic
group was 620+ 0.28 and it was nat Sgnificant Satidticdly. Also, in compaismn of vdue in 2-D ED, acidamic
gop wes 1020+ 0.34. It was highe then non-addamic gop of 954 043 sgonificantly in
datisticyP=0.004). But, in compaisn of vadue in 2-D EP, addamic group wes 878t 0.86 and non-addemic
gop is of 922+ 0.74 and it wasn't dgnificant gaidicaly. And, 2-D ED(DI) vaue wes 10.64+ 0.14 for
addemic graup and 1051+ 0.18 far non-acidamic graup, and it waan't Sgnificant datidicdly.

Conclusions: By the aove reault, nonliner dynamics and cheatic andyss of heat rate data with
camputer can save as anew diagnosis method which may estimate the fetd wellbaing with red time. Through
furthe sudes for establishment of diagnos's standard and conputer programming, red time diagnos's method
shdl be gpplied to dinica practice.
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Table 1. Clinical characteristics

Non-acidemic

(19

Adderic Disress (5)

p-vaue*

Maend age(years)
Gegtationd  age(wk)
Gravidity

Parity

2694+ 372

30.65+ 146

112+ 165
000

2820+ 4.8

39.80+ 045

040+ 055

020+ 045

Apgar score
1 minute. 720+ 136

5 minute.

Birth weight(kg)

888t 0.86

297+ 051

620+ 164
760+ 152

328+ 059

NS

NS

NS

NS

NS
NS

NS

* Qatigicd dgnificances were tested by one way andyss of variance anong group.

NS : not sgnifcance
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Table 2. Non+linear analysis of fetal heat rate beats.

Nm?%‘;e“ic Adderic Disress (5) pvaluer
Delay Time B4 227 16.80+ 3.11 NS
Embedding Dimenson 471 126 5.60¢ 207 NS
Carrdation Dimension 110+ 0.38 14% 020 NS
Mesn Crossing 1665+ 7.00 2880+ 1134 P=0008
Informative Entrapy
1D ED 6.20¢ 0.28 6.32+ 0.38 NS
2D ED 951+ 043 10.20+ 0.34 P=0004
2D EP 922+ 0.74 878 0.8 NS
2-D ED(DI) 1051+ 0.18 1065+ 0.14 NS

* Qatidicd significances were tested by ane way andysis of vaiance among group.

NS : not sgnifcance

Fg. 2. Dimension attractor in non-asphyxia case(Left) and asphyxia case(Right).
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(P=0.446). 2D BED
1020+ 0.4 951+ 043
(P=0.004). 2D EP
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922+ 0.74 (P=0281).
2-D ED(DI) 1065+ 0.14, 1051
+0.18 (P=0.141).
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